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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a Maillard reaction 
suppressor, capable of exhibiting Maillard reaction-inhibiting 
activity and having high safety by compounding a kind of cyclic 
Of -hydroxy ketone compound. 

SOLUTION: This Maillard reaction suppressor contains a 
compound of the formula [X is O, C(O) or CH=CH; R1 to R3 are 
each H, OH, a 1-3C hydroxyalkyl or a 1-3C alkyl], concretely at 
least one kind selected from a group consisting of maltol, 
tropolone, tetrahydroxy-1 r 4benzoquinone and 2.5- dihydroxy- 
1,4-benzoquinone as an active component. The Maillard reaction 
suppressor is useful for the beautification of the skin, and the 
prevention and prophylaxis of the senile change of the skin. 
Further, the suppressor is useful for the treatment and 
prophylaxis of arteriosclerosis, cataract, etc., attributable to 
various kinds of diabetic complications and senile changes. The 
suppressor can be formulated into an oral or parenteral 
preparation. Furthermore, the suppressor can be used as a 
component of a cosmetic such as a cream, a milky lotion or a 
lotion, a food or a food additive. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The Maillard-reaction inhibitor which contains at least one sort of the compound 
shown by the following general formula as an active principle. 
[Formula 1] 



(X expresses -O- -C(O)-, or -CH=CH- among a formula, and R1 -R3 expresses the 
hydroxyalkyl machine of a hydrogen atom, -OH, and the carbon atomic numbers 1-3, or the 
alkyl group of the carbon atomic numbers 1-3 respectively.) 

[Claim 2] A maltol, a tropolone, tetrapod hydroxy - 1 Four - A benzoquinone and 2, 5- 
dihydroxy - 1 Four - Maillard-reaction inhibitor according to claim 1 which contains at least 
one sort chosen from the group which consists of a benzoquinone as an active principle. 
[Claim 3] A maltol, tetrapod hydroxy - 1 Four - A benzoquinone and 2, 5-dihydroxy - 1 Four - 
Charge of makeup containing at least one sort chosen from the group which consists of a 
benzoquinone. 

[Claim 4] A tropolone, tetrapod hydroxy - 1 Four - A benzoquinone and 2, 5-dihydroxy - 1 
Four - Food additive containing at least one sort chosen from the group which consists of a 
benzoquinone. 

[Claim 5] A tropolone, tetrapod hydroxy - 1 Four - A benzoquinone and 2, 5-dihydroxy - 1 
Four - At least one sort chosen from the group which consists of a benzoquinone, or food 
which blended the food additive according to claim 4. 



[Translation done.] 



CLAIMS 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the charge of makeup 
which contains this Maillard-reaction inhibitor further, a food additive, and food about a 
Maillard-reaction inhibitor. 
[0002] 

[Description of the Prior Art] **** of the skin and aging are studied from old more various 
directions. Since the melanin which is a kind of amino acid and the oxidation-polymerization 
object of a thyrosin is carrying out the role central in a melanin generation inhibitor and 

the tyrosinase inhibitor of a melanin generation enzyme attract attention, and the matter 
which has such an operation is found out. Moreover, since it is known that a melanin will be 
produced as a result by activating the tyrosinase in a melanocyte by ultraviolet rays, U V cut 
agent is also developed. Moreover, the moisturizer is found out about aging of the skin. Thus, 
research of the melanin which is the oxidation-polymerization object of a thyrosin was 
[ research of a moisturizer ] a center about aging as **** conventionally. However, recently 
comes and it is becoming clear gradually that the Maillard reaction is deeply related to 
browning of the skin and a degraded phenomenon. In the food field, amino acid, a peptide, the 
proteinic amino group and a ketone, an aldehyde, especially reducing sugar react, a lipofuscin 
generates, and the Maillard (Maillard) reaction has much researches, and when this reaction is 
not desirable, it is known. 

[0003] This Maillard reaction also starts skin collagen protein, especially, in connection with 
aging, a collagen denaturalizes it and the elasticity and the "gloss" of the skin of it are lost. 
Furthermore, it is known that generation of the coloring matter which browned, and 
accumulation will take place to the skin by the Maillard reaction (D. Science(s), such as 
Z.Ernaehrungswiss(es), such as G.Dyer, 30 volumes, pp.29-45, 1991;Monnier, and V.M., 211 
volumes, No.4481, pp.49 1-493, 1981). As stated above, in **** and the degraded phenomenon 
of the skin, the melanin well known from the former, a tyrosinase, and not only moisturization 
but the Maillard reaction is involving as an important factor. On the other hand, also except 
the skin, existence of a Maillard reaction becomes clear, a glucose and fruit sugar react with 
various organization proteins, and relation with nosogeny, such as diabetes, aging, and 
arteriosclerosis, is suggested. Moreover, it is possible to blend with food beforehand the 
inhibitor to such a reaction that is not desirable. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is the prevention 
activity which was excellent to the Maillard reaction being shown, and offering the high 
Maillard-reaction inhibitor of safety. The purpose of this invention is offering the charge of 
makeup, the food additive, or food containing the above-mentioned Maillard-reaction inhibitor 
again. 
[0005] 

[Means for Solving the Problem] When this invention persons searched for the Maillard- 
reaction inhibitor, a certain kind of annular alpha-hydroxyketone compound finds out 
demonstrating the depressor effect which was excellent to the Maillard reaction, and they 
came to complete this invention. Therefore, this invention relates to the Maillard-reaction 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejye 



2003/07/04 



2/6 <<— v 



inhibitor which contains at least one sort of the compound shown by the following general 
formula as an active principle. 
[0006] 
[Formula 2] 




[0007] (X expresses -0- -C(O)-, or -CH=CH- among a formula, and R1 -R3 expresses the 
hydroxyalkyl machine of a hydrogen atom, -OH, and the carbon atomic numbers 1-3, or the 
alkyl group of the carbon atomic numbers 1-3 respectively.) 

Among the above-mentioned formula, saturation or an unsaturation is sufficient as an alkyl 
group, and it may branch also by the straight chain, this invention relates to the charge of 
makeup containing the above-mentioned Maillard-reaction inhibitor, a food additive, and a pan 
again at food. 
[0008] 

[Embodiments of the Invention] Specifically, the maltol, kojic acid, hinokitiol, tropolone, 
tetrapod hydroxy-1 f 4-benzoquinone and 2, and 5-dihydroxy-1, 4-benzoquinone etc. is 
mentioned as an active principle of the Maillard-reaction inhibitor of this invention. The 
Maillard-reaction inhibitor which makes an active principle at least one sort chosen from the 
group which consists of maltol, tropolone, tetrapod hydroxy-1, 4-benzoquinone and 2, and 5- 
dihydroxy-1, 4-benzoquinone as a more desirable embodiment of this invention is mentioned. 
A maltol calls an alias a larixinic acid (3-hydroxy-2-methyl-4-pyrone), it is the crystal of 
sublimability with a caramel smell, and steam distillation is carried out. It is contained in the 
bark of department larch groups of a pine, such as the Europe larch (Larix decidua MILL.) and 
yaw ROPPAMOMI (Abies alba MILL), and firs vegetation, the Cercidiphyllaceae KATSURA 
group vegetation, etc. Industrially, there are a method of compounding from an oxalic acid 
diethyl and an acetone, a method using kojic acid, etc. It is used for flavor reinforcement 
(flavoring) of a pan, a cake, etc. as a general use. 

[0009] Kojic acid is produced by ARUPERUGIRUSU ****, such as an Aspergillus (Aspergillus 
oryzae, A.flavus), from various carbohydrates, and also some which produce this are in a 
Penicillium bacillus and guru KOBAKUTA group bacteria. It has a weak antibacterial action 
and it is known that the tyrosinase prevention effect is high. A hinokitiol is also called 
TSUYAPU lysine and has a natural article and synthetic compounds. As for a natural article, 
the Khiva oil is obtained by Aomori Khiva's being a raw material and carrying out steam 
treatment of this Aomori Khiva, and a hinokitiol rough crystal is obtained after this. Thus, 
although the obtained hinokitiol rough crystal is mixed crystal (about 1:1) with beta-gong 
BURIN, let beta-gong BURIN be a hinokitiol by hydrotreating. It is known as a natural product 
which has a wide range antimicrobial spectrum for many years, and the inhibitory action 
(thyrosin hydroxylase prevention, tyrosinase prevention) to the enzyme related to browning is 
known further. It is known that a tropolone has an antibacterial action by the natural product 
which has the weak odor acquired from the culture medium of Pseudomonas lindbergii. 
[0010] The fact that the above annular alpha-hydroxyketone compounds suppressed a 
Maillard reaction was not known. The active principle of the Maillard-reaction inhibitor of this 
invention can be compounded according to a conventional method, and, generally can come to 
hand in a commercial scene. Such commercial elegance can be used in this invention. The 
example of the active principle of the Maillard-reaction inhibitor of this invention is shown as 
follows in the above-mentioned general formula. 
[0011] 
[Table 1] 

compound name X R1 R2 R3 

A maltol - O- - H - H - CH3 Kojic Acid - O- - H - CH20H - H 
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Hinokitiol -CH=CH- - H - H - CH(CH3)2 Tropolone - CH=CH- -H-H - H Tetrapod Hydroxy - 

1, 4 — C(O) — OH -OH -OH A benzoquinone 2, 5-dihydroxy [ -H benzoquinone 

. ] - 1 Four — C(O) — H-OH [0012] As an active principle of the 

Maillard-reaction inhibitor of this invention, one sort or two sorts or more can be used 
together for the above-mentioned compound. The Maillard-reaction inhibitor of this invention 
may also contain the additive other than the above-mentioned active principle. The Maillard- 
reaction inhibitor of this invention is useful to the treatment and prevention of arteriosclerosis 
and cataract which originate in **** of the skin, and aging prevention and prevention of the 
skin at further various diabetic complications and aging. 

[0013] The Maillard-reaction inhibitor of this invention can be blended with the charge of 
makeup, and can be blended with the gestalt of the usual charge of makeup. As a desirable 
embodiment of this invention, it is a maltol and tetrapod hydroxy. - 1 Four - A benzoquinone 
and 2, 5-dihydroxy - 1 Four - The charge of makeup containing at least one sort chosen from 
the group which consists of a benzoquinone is mentioned. In order to apply to especially the 
skin, it is desirable to use with gestalten, such as a cream, a milky lotion, a lotion, and a pack, 
and such a charge of makeup can be manufactured according to a conventional method. You 
may make other active principles contain besides the Maillard-reaction inhibitor of this 
invention in the charge of makeup. The loadings of the Maillard-reaction inhibitor in the charge 
of makeup of this invention blend 0.01 - 50 % of the weight preferably [ 0.0001 - 90 % of the 
weight is suitable, and ] to the charge whole quantity of makeup as an active principle, in less 
than 0.0001% of the weight of addition, it may become difficult for a satisfying effect to be 
acquired and to take the gestalt of the usual charge of makeup at 90 % of the weight or more 
that it may not be 

[0014] an assistant with the active principle of the Maillard-reaction inhibitor of this invention 
suitable again — ** — it can tablet-ize in arbitrary gestalten and can consider as the 
Maillard-reaction inhibitor in which taking orally or parenteral administration is possible On the 
occasion of tablet-izing, a dilution agent or excipients, such as the bulking agent usually used, 
an extending agent, a binder, disintegrator, a surfactant, and a lubricant, can be used. 
Moreover, various gestalten can be chosen as a physic tablet, for example, a capsule, a tablet, 
a granule, a fine-grain agent, powder, solution, the suspension, an emulsion, a suppository, the 
injection, an ointment, etc. are mentioned. As an excipient, it can add, for example combining 
one sort, such as a sucrose, a lactose, starch, a crystalline cellulose, a mannite, a light silicic 
anhydride, ulmin acid MAGUNESHIRUMU, meta-silicic acid ulmin acid magnesium, synthetic 
aluminum silicate, a calcium carbonate, a sodium hydrogencarbonate, calcium 
hydrogenphosphate, and carboxymethyl-cellulose calcium, or two sorts or more, as a lubricant 
— a magnesium stearate, talc, hardened oil, etc. — one sort — or two or more sorts can add 
[0015] Moreover, you may make sweetening agents, such as salt, saccharin, sugar, a mannite, 
orange oil, glycyrrhiza extract, a citric acid, grape sugar, menthol, a eucalyptus oil, and a malic 
acid, perfume, a coloring agent, preservatives, etc. contain as a corrigent and an odor-masking 
agent. For example, a coconut oil, olive oil, sesame oil, peanut oil, a calcium lactate, safflower 
oil, soybean phospholipid, etc. can be made to contain as adjuvant like the suspension and a 
wetting agent. As a surfactant, one sort, such as alcohol, ester, a polyethylene-glycol 
derivative, fatty acid ester of sorbitan, and sulfated fatty alcohol, or two sorts or more can be 
added, for example. Moreover, if the coat which can be permitted still in physic is given and 
tablet-ized in order to give the stability and acid resistance which are equal to prolonged 
preservation to an active principle and to make the effect of a medicine maintain completely, 
it can consider as the Maillard-reaction inhibitor which has the outstanding stability. As a coat 
morphogenetic substance, a methyl-acrylate methacrylic-acid copolymer and a methacrylic- 
acid methyl methacrylic-acid copolymer are mentioned, for example as carbohydrate 
derivatives, such as a cellulose and a saccharide, as polyvinyl derivatives, such as cellulose 
acetate phthalate (CAP) and an acrylic-acid system copolymer, and dibasic-acid monoesters. 
Moreover, it faces coating the above-mentioned coat morphogenetic substance, and by 
adding the various additives for antisticking between medicines at the time of coating 
operation besides the coating agent usually used, for example, a plasticizer, the property of a 
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coat formation agent can be improved or coating operation can be made easier. 
[0016] In case it prepares as injection, it is desirable to sterilize solution, an emulsion, and the 
suspension suitably and to make it blood and an isotonicity. What can usually be used as a 
dilution agent is mentioned, for example, water, ethyl alcohol, a propylene glycol, etc. can be 
used. In order to make it blood and an isotonicity, salt, grape sugar, etc. may be made to 
contain, and you may add the usual solubilizing agent, a buffer, an analgesia-ized agent, etc. It 
can also tablet-ize in gestalten, such as a paste, a cream, and gel, and a fat, fatty oil, lanolin, 
vaseline, paraffin, a low, a resin, glycols, higher alcohol, a glycerol, water, an emulsifier, a 
suspending agent, etc. can be used as an additive. 

[0017] Although the rate of the active principle of the Maillard-reaction inhibitor of this 
invention may be changed by dosage forms, 0.01 - 15.0 % of the weight is usually suitable for 
it. Especially the medication method of the Maillard-reaction inhibitor of this invention is not 
limited, and may be suitably chosen according to a patient's age, other conditions, the state of 

a disorder, and various formulation, the whole body like — or — local — taking orally — 

or parenteral administration is carried out for example, internal use is carried out with the 
gestalt of a capsule, a tablet, a granule, a fine-grain agent, powder, solution, the suspension, 
and an emulsion — having — the gestalt of the injection — the inside of a vein, muscles, and 
a hide, and hypodermically — or it injects intraperitoneal^, intrarectal administration is 
carried out as a suppository, or it can also spray as a medicine for external application of an 
application and others to a part as an ointment Although the dose may change with a 
medication method, a patient's age, symptoms, etc., 0.5 - 5,000 mg is suitable for it as an 
active principle per day. 

[0018] The Maillard-reaction inhibitor of this invention can be blended with food and health 
food, and also let it be the component of a food additive again. As a desirable embodiment of 
this invention, it is a tropolone and tetrapod hydroxy. - 1 Four - A benzoquinone and 2, 5- 
dihydroxy - 1 Four - The food additive containing at least one sort chosen from the group 
which consists of a benzoquinone is mentioned. Moreover, as a desirable embodiment of this 
invention, it is a tropolone and tetrapod hydroxy. - 1 Four - A benzoquinone and 2, 5- 
dihydroxy - 1 Four - There is food which blended at least one sort chosen from the group 
which consists of a benzoquinone. Especially the food that blends the Maillard-reaction 
inhibitor or food additive of this invention may not be limited, and the kind may be what thing. 
For example, meat food, such as food which makes a subject farina, such as starch, such as a 
pan, noodles, a biscuit, a hot cake, and a hard candy, and wheat flour, a hum, and a sausage, 
fish meat food, fish-and-shellfishes food, a dressing, a drink, etc. are mentioned. What is 
necessary is just to blend suitably in the manufacture process as a method of blending with 
food according to various food. For example, there is a mode of using the immersion fluid and 
seasoning liquid containing a Maillard-reaction inhibitor which are mixed to foods. Although 
the loadings to food are suitably changed by the method of combining with various food again, 
generally 0.001 - 1 5 % of the weight is suitable for them as an active principle to food, and its 
0.01 - 10 % of the weight is more desirable. 

[0019] Example Maillard-reaction suppression examination lysozyme of examination 25mg/ml 
was dissolved in 0.2M phosphate buffer solution pH7.4 containing the sodium azide (sodium 
azide) of 3mM(s), the sample of 100mM(s) and various concentration was added for fruit sugar 
(various active principles 100microg [ // ml ] and 200 mug/ml), and it was made to react at 
37 degrees C for seven days. After carrying out desalting processing of this reactant, 
generation of the dimer of a lysozyme was authorized in polyacrylamide electrophoresis. In 
addition, as control, only a lysozyme and fruit sugar were added to the phosphate buffer 
solution, and what was reacted and operated similarly was prepared. 

[0020] It is as follows [ reactant / above-mentioned ] sample No. It gave and polyacrylamide 
electrophoresis was presented. 

Sample 1:molecular weight marker sample 2:control sample 3: — maltol 100microg [/ml ] 
sample 4: — maltol 200microg [/ml ] sample 5: — kojic acid 100microg [/ml ] sample 6: — 
kojic acid 200microg [/ml ] sample 7: — hinokitiol 100microg [/ml ] sample 8: — hinokitiol 
200microg [/ml ] sample 9: — tropolone 100microg [/ml ] sample 10: — tropolone 200microg 
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[/ml ] sample 11: Tetrapod hydroxy - 1 and 4 - Benzoquinone 100MicroG [/Ml ] Sample 12: - 
- Tetrapod Hydroxy-1 and 4-Benzoquinone 200MicroG [/Ml ] Sample 13:2, 5-Dihydroxy -1, 
and 4-Benzoquinone 100MicroG [/Ml ] Sample 14:2 — Five - Dihydroxy -1, 4-benzoquinone 
The gel of pagel SPG-520L (product made from ATO) was used for 200microg [/ml ] 
electrophoresis, and it migrated for 45 minutes by 30mA. It dyed by Coomassie blue 0.1% after 
migration, and the band was observed. Consequently, although existence of the dimer of a 
lysozyme was faintly accepted in the band of samples 3 and 5, with a sample 4 and samples 
6-14, it turns out that dimerization of a lysozyme, i.e., a Maillard reaction, is suppressed 
completely. 
[0021] 

[Example] Hereafter, although an example explains this invention to a detail further, this 
invention is not limited to these publications. The active principle maltol, tetrapod hydroxy 
which were used here - 1 Four - A benzoquinone, 2, 5-dihydroxy - 1 Four - Each of 
benzoquinones and tropolones is commercial elegance. 
[Example 1] 

By the manufacture following combination (unit : % of the weight) of the charge of makeup 
(cream), the whitening cream was manufactured according to the conventional method. 
Isostearic acid isopropyl . 8.0 cetanols 8.0 jojoba oils 6. 01, 3-butylene glycol 6.0 stearyl 
alcohols The 2.0 polyoxyethylene lauryl ether 1.5 sorbitol 1.0 paraben 0.3 maltols 1.0 perfume 
With proper quantity sterilization ion exchange water It is referred to as 100.0. 
[0022] 
[Example 2] 

By the manufacture following combination (unit : % of the weight) of the charge of makeup 
(milky lotion), the milky lotion was manufactured according to the conventional method. 
Glycerol monostearate (self-emulsification type) . 10.0 purified lanolin 6.0 liquid paraffins 5.0 
jojoba oils 5.0 paraben 0.3 tetrapod hydroxy - 1 Four - Benzoquinone 0.3 perfume With 
optimum dose sterilization ion exchange water It is referred to as 100.0. 
[0023] 
[Example 3] 

By the manufacture following combination (unit : % of the weight) of the charge of makeup 
(lotion), the whitening lotion was manufactured according to the conventional method. 
Sorbitol . 3. ODL-pyrrolidone carboxylic-acid sodium liquid 2.0 carboxymethyl celluloses 0.3 
paraben 0.12, 5-dihydroxy - 1 Four - Benzoquinone 0.1 perfume With optimum dose 
sterilization ion exchange water It is referred to as 100.0. 
[0024] 
[Example 4] 

By the manufacture following combination (unit : % of the weight) of the charge of makeup 

(pack), the pack was manufactured according to the conventional method. 

Glyceryl monoisostearate . 22.0 squalane 20.0 jojoba oils 15.0 diglyceryl monooleate 10.0 

glycerols 5. 01, 3-butylene glycol 5.0 liquid paraffins 5.0 sorbitols 2.0 polyvinyl pyrrolidones 0.5 

paraben 0.1 maltol 0.1 perfume With proper quantity sterilization ion exchange water It is 

referred to as 1 00.0. 

[0025] 

[Example 5] 

100g of manufacture meat of food (hum) (pork loin etc.) According to the conventional 
method, the hum was manufactured after being immersed to the pickling liquid (immersion 
fluid) of the following combination (unit : % of the weight). 

Iced water . 25.0 tropolones 0.1 salt 2.0 corn syrup 2.0 sugar 2.0 nitrous-acid soda 0.015 
ascorbic-acid soda 0.05 polyphosphate 0.5 seasonings 1.0 spices 0.5 starch 3.0 whey protein 
powder 2.0. [0026] 
[Example 6] 

Food (is it dryness tone tasting?) 

dirt cuttlefish 100g — the seasoning liquid of the following combination (unit : % of the weight) 
after a self^renewal and **** — being immersed — after dryness — tearing — the shredded 
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dried squid — food — it made 

Salt 3.0 sugar 3.0 seasonings 1.5 spices 0.1 tetrapod hydroxy - 1 Four - Benzoquinone 0.1. 

[0027] 

[Example 7] 

Food (fish meat canning) 

From raw material fish (a tuna, bonito, etc.), the fish meat from which a head, viscus, etc. were 
removed (a hide, red meat, rib, etc.) was filled up with the tuna packer into canning. Then, it 
was filled up with salt and cotton seed oil (2, 5-dihydroxy -1, 4-benzoquinone 0.1% addition), 
and fish meat canning after seal and sterilization was made. 
[0028] 

[Effect of the Invention] The prevention activity which was excellent to the Maillard reaction 
is shown, and the high Maillard-reaction inhibitor of safety is offered. They are useful to the 
treatment and prevention of arteriosclerosis, cataract, etc. which originate in various diabetic 
complications and aging useful to **** of the skin, and aging prevention and prevention of the 
skin. **** of the skin which furthermore contains this Maillard-reaction inhibitor, and aging 
prevention and prevention of the skin are provided with the useful charge of makeup. 
Moreover, it can add easily for food and let the Maillard-reaction inhibitor of this invention be 
the component of a food additive. 



[Translation done.] 
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gswiss, 30#, pp. 29-45 „ 1991 ; Monn Ler, V. M. 
Science, 2ll#, No. 4481 . pp. 491-493 , 1981) 0 

tS^?>a<*P?>ixTv>Sp<7 = >, t^b 
H«l+-Ctt*< , ^7- KKJfcfcMfcRHi: UTBB 

frWbfakteiXgX, ^^^ — ^^i>m^(om.^ 

IWiia*jiaft**vO*3, *fc^p°Dic^^, ceo J; 9 
*L<*^K*5^*t"*-5ia*3H«:pE«-L"Ci3< 

[0 0 0 4] 

<D&\,^^7-h*fcfctomMzm&-fz>^tX'$>z> 0 # 

30 [ 0 0 6 5 ] 

mm&mifc-t'zitvxD^-m] wm-Zihtt, ^7- 

h'n-4r'>>7- KWt^ttAS, ^7- KSf5i-*f LTfiix 
[0 0 0 6 ] 

Ifb2] 
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o 



[0 0 0 7] (S:^, Xfi-O-, -c (O) -Xtt- 
CH = CH-^U R 1 -R 3 fi#^r, ^Sfi/iS-T-, - 



(3) 



- 3 1 5 9 6 0 



3 

[0 0 0 8] 

/^^Th— /U, h n ;J* cz > ^ f h7t KP^'>- I , 4 

* •> - 1 , 4 - ^< > y> / l>* 2 , 5 - t K 3 dr •> 
- I, >a>e>fc£a¥a»bfflf£n54>J&< 

(Larix decidua MILL) ^ 3 n y/^ ? (Abies 
alba MILL)/£M>-^yft#7-^!y*L 

*y7^77i«t'f:tsM 0 nmmz 

So 

[0 0 0 9] nr)i/^7t' (Aspergillus or 

yzae, A. f lavus) & £<DT /U^/U^/U* £ o X& 



20 



am i : i) -c&s^ & - F^yv >izykmm)}\m 

l/^5o h n^o vfiPseudomonas 1 indbergi i(7)ig-^iff£7i> 
[0 0 10] JzlE^«t 9*Httto-t Ko*->£- h^<t 

[0011] 





X 


R l 


R 2 


R 3 




-u- 


-tl 


• ' -H 


-CH 3 


3 [7 i^Pfe 


-o- 


-H 


-CHzOll 


-H 




-CH=CH- 


-H 


-H 


-CH(CH 3 ) 2 




-CH=C1I- 


-H 


-H 


-II 


f h7t Kn ->-l,4- 


-C(0)- 


-OH 


-OH 


-OH 














-C(0)- 


-il 


-ON 


-H 













[0012] *$m\(F>* << =7- visifoMum^Txm&ft 

[0013] *ftW<D*4 5- KSrtPWiWffltt, ffcttW 
^i^t'^5 0 ^^F^coitt* H/^AiSffitKt LT, -r/u 



y^t^^(Dnmx'm^^^tmi-t.L< , ^^>j: 

^iS(-*]-LT0. 0 0 0 1 -9 0®a%75^^T**)oT, 
L < fiO. 0 1-50 ffiffl%^ffii^i-5„ 0. 0 0 0 1 

50 coBfis S: t 6 C t ^ m m t & S 5 „ 



[0014] w&mtDtsc?— KgF&ffliram<o*r#j/s» 
at. jgjHn. te^ffl, mwM. ffiBfl&ttffl, mvimtex 

ttffl. Wftfll, filtM, Iftflk Jftflk HiBffl. ?Lfrk & 
&k aW^K iTAsajtjf p>^6 0 Ba/F2#l i: k t 

> - -y K 't^f-l'Ml^JU-:^, 7/K>fl^ny/^, / 
(D 1 flXfi 2 fiWJi^a^fr-ttT^jnt- 5 Z. £ a*"?* 

[0015] *3Wl*jWftr«AatLt, ftttu tr* 
#y>, ^-u^i^ffl. 7J^y<7^ 

^, ^>g£, ^Kfrttf, ^ ^ 1 — A', a.— #yjft, y 
w-traak ^fejpk 

x'j/ilc Mii^l.'H f^: RSR ^. ^> *4i"t?fe&rJ«f&+fi^t:U «r <^J- ^r- 

LTffim^f'i-m-t/i'V— * (cap) , £fz.7 
y ^m^mi^, rMmm^y^^^^wi^^v 

-Jtrg^ftik /l^/T^ • ^ 7 ^ 'J /Ufifett-lfi 

.ihcorctoco-^®sfs;jp^|^gs/ip-r a d £ K J; o x&ssmrtiL 
[ooi6] £Jttftl£ U-C«»-r6(SII-tt, «k ?Lffl 



(4) &W¥-9- 3 15 9 6 0 

6 

mm. mt\\tftmzm\\i.xi>£\<\ k ^y- 

\vm. y-^y>. ^77^, p*, whs, 

r^-/^, ^7/^-/u ( yyiry>, tK, sift 

[0 0 17] *56Rn«o^-f 7— KR*&WMfflco^T3gij/ac» 
15. 0SJft%3* s a3'C4>5o *3BW<0>>f 7— KEJftffl? 

TiMCilK$ixt%6 0 ^#^tCXf±^0f^t-, Si-US 
3k MM. «3k iftffl, ^^l^^fL^l^ff^T'^p 

20 ^b^c^i LTO. 5—5,000 ^ ■efcSo 

[0018] *%m<n*<< 7—Yummm\tttL, ^ 

^ny, -r h7t Kb*->1,4- ^'Ay ^^1^2, 5- 
7 — KKJttWi ffl S v 1S1 f^Mi 4^? a: fiii ^ i ' 6 ft ™. 

■t-6fttSti, y— fe— ^#£V>^f|*3fti5ti, ^U^ft 
ti6 n fttK.tcftQ^-)^^^ L-Cli. fttfift.VMaSCT 

ftfi(cJ:oT, ^Ttiai^^-tirS^ifetCct^igMiEfj-rs 
-^i:t.?pfc*tlt«^i: LTO. O 0 I - l 
5-$£& o /ofcm%XSb<0 , 0.01-1 0jgffi%^J: 

[0019] 

y y^— A 2 5 m g/m 1 3 mM(07 ^ftT* h y 0 A 
(sodium azide) ^^T^O. 2MU p H7. 4 {Z 

mmL, xmz 1 o o mM&xf.&^i£<nm#&ffcML 

50 (#fjfiW^*>X-Ol/^T lOOjug/ml&WOO /zg/ml) , 



(5) 



%fffl¥-9-3 1 5 9 6 0 
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[0020] ±aaSJ&#J«-TSa©i:*s , 9f-^^/i'No. & 
ft" L"C\ tf\)T# DAsT* b'?£%iMmcm L fc a 
tV7^ 1 : ^af^ — 77 — 
-tf- > 2 : =i > h t3 — A' 

— 1 00/* g/ml 
y//U4 : /U I- — 200 /i g/m I 
1h > 5:3"? i^fife 100 /i g/ml 
1h>7°/U6 : =3^>?i£ 200 /* g/ml 
fy^/U7 : M + A> 100 /i g/ml 
: ty^ft-^ 200 /z g/ml 
-tf->:77U9 : hn/1fdV lOO/ig/ml 
fy^/HO : hn7t?P> 200 n g/ml 

fh7t Ko*'>-l,4 — 



y*yv i 



T" t Kodr->-l, 4 -- 



'Ayy 2 20 



00 n g/ml 

00// g/ml 
i^-V^°/H3 : 2,5 
100 g/ml 

if yy/H4 : 2, 5 — i^fc Kn*'>- 1,4 — ^<>y*3ry V 
200 /x g/ml 

page I SPG-520L (7 I (#0 co</A> 

£{£fflU 3 0mAT'4 5^fWtt o 0. 1 

[0 0 2 1 ] 

o^r'>-l f 4- h'nJry-|,4- ^ 

> y ^ ./ ho ?if a >tii ^-rtih nMh&X'tbZa 
mhw\ i ] 
fktm (y y-^o 

>r v^f7 y ^sfc-f y^a tvu- 

ir 9 J 
I, :i-7*f 

xf7 y ^7^3-^ 
?K y Tf^f £ y /ux- 

y/H;' I 



h~>ry y 



8. 0 
8. 0 
6. 0 
6. 0 
2. 0 
I. 5 
I. 0 
0. 3 
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h— A* I. O 

i£i£>f *v2Nfc*T- i oo. ot 

[ 0 0 2 2 ] 
[^^12] 

ft«E«. (HMO <Dffim 



tffl7y y > 



i o. o 

6. O 

5. 0 

5. O 

0. 3 

0. 3 

mm 

1 00. 0 £ 



7 h7t Kn*'>-1.4- 

[0 0 2 3] 
[HAS#|3] 

d l - t°n y \f>f3^^mtr h y 



2, 5-^t: Kn*->-l,4- • 

ta. 

[0 0 2 4] 
[«^|4] 

itun (/-^) <z>nas 

try-t y /u^t V7f7u-h 

r y -tr y / ^u^— h 
r y ir y > 

i,3 -y^uy^v =t-a> 



3. 0 

2. 0 

0. 3 

0. 1 

0. 1 

1 o o. o t 



50 




2 2. 0 
2 0. 0 
I 5. 0 
I 0. 0 

5. 0 

5. 0 

5. 0 

2. 0 

0. 5 

0. I 

0. I 

I 0 0. o t 



9 

[0 0 2 5] 
[MM 5] 

M (IKd-^I*I4^') 1 0 Og ^riLiffi^- : IB 



7k7k 2 5. 0 

hP#p> 0. 1 

2. 0 

3->i/Py 7* 2. 0 

»ftf 2. 0 

mmvy—y 0.015 

r 7 ¥ 0.0 5 

y >sfej£ 0. 5 

fB*$f 1. 0 

0. 5 

wm 3. 0 

^x-^y/^f;} 2.0 
[0 0 2 6] 

[HiS^'16] 



Ttt^iiX 0 0 g Jlftjft, TISSE^ (HMfc : 

tf%) <Z>M9feilS^gitt U tttttt. »*-C, 



(6) M^9- 315960 

10 

3. 0 
3. 0 
l. 5 
0. L 



f h7t KB*«>-1,4- ^>'/^/> 0.1 
[0 0 2 7] 

immm 7] 

--(craf&'it-^Lit., £Jfi£flK;fciiti (2,5-^ 

[0 0 2 8] 

/jp-*-<5w £ris-C-£, &p H pf£JJD^cos£#<t-r£r £: 



7n > i/cogc# 

(sDTnt.ci. 6 mnm%- ir^mm^^ f i tswa^esar 

A a l K 7/00 - A 6 1 fc 7/00 X 

7/48 7/48 

31/35 ADA 31/35 ADA 

ADS ..ADS 

A E D A E D 

C0 7C 49/717 9049-4 H C0 7C 49/717 

50/04 9049 — 4 H 50/04 

C 0 7 D 309/40 C 0 7 D 309/40 

C 0 9 K 3/00 1 0 9 C 0 9 K 3/00 1 0 9 



